Environmental factors influencing the chaperone-like activity of alpha-crystallin.
The effects of mild environmental changes (e.g. the addition of divalent cations or EDTA, as well as variations of buffer pH) on the heat stability and chaperone-like activity of native alpha-crystallin, and denatured-renatured alpha-crystallin in the native molar isoform ratio, have been investigated using circular dichroism (CD) spectropolarimetry and functional assays. The presence or absence of divalent cations has little or no effect on the secondary structure of renatured samples, although chaperone-like activity levels can vary widely; the only relevant spectral difference observed is a loss of some alpha-helical content in all the renatured samples relative to the native protein, but this change has no impact on function. The range of concentration over which the inhibitory Mg2+ effect is observed is 10-fold higher for dialyzed fresh protein than for protein renatured into buffers containing Mg2+, but for both sets of samples, the full effect is established below physiological Mg2+ concentrations. Renaturing into various pH buffers, in contrast, affects both heat stability and chaperone-like activity below pH 7.0, with essentially no functionality observed at pH 6.0. CD spectra of these samples indicate that acidic conditions lead to some degree of unfolding, and that this unfolding correlates directly with functionality. Similar results are obtained for fresh protein dialyzed against these pH levels. Overall, these results suggest that heat stability is a function of the protein's secondary structure and folding state, while chaperone-like activity is primarily a function of factors at the tertiary and quaternary levels of organization.